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% BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to communications systems, and more 
15 particularly to wireless communications systems, and the implementation and operation of 
wireless communications systems. 



Description of the Background 



Wireless communications services represent a segment of the Worldwide 
20 telecommunications industry. Although the Telecommunications Act of 1996 may have been 



intended to open the competitive environment in the United States, allowing many new 
entrants into the local access loop, for example, growth has largely been constrained by 
several factors. Some of these factors include, but are not limited to, factors endemic to many 
communications systems, such as limited bandwidth and capital costs as well as other 
constraints. 

Conventional cellular networks are typically constructed to achieve a relatively 
uniform level of coverage over a service area. The service area typically extends to a larger 
area, such as to metropolitan or major population centers and major highway connections. 
Generally, the service area has been specifically adapted to serve roaming traffic, which may 
typically be billed at a higher rate. Roaming occurs when the mobile unit is outside the 
coverage area of its "home" cellular service provider and an altemative cellular provider 
handles the communication. A conventional wireless communications system is described by 
Robert C. Raciti, in CELLULAR TECHNOLOGY (July 1995), and CELLULAR 
NETWORK INFRASTRUCTURE VOICE AND SHORT MESSAGE SERVICES, 
Telecommunications Standards Advisory Council of Canada (1997). 

Wireless communications networks typically comprise three basic 
components: cell sites with RF base stations; Mobile Telephone Switching Offices (MTSO); 
and mobile phones that are provided to users or subscribers. Each base station typically 
includes a radio transceiver and controller, and provides radio communications to the mobile 
phone units operating in its cell. The cells are typically engineered into a network that is 
deployed in a hexagonal cell pattern, in order to provide local, regional, or national cellular 
coverage. The MTSO can link calls together using traditional copper, fiber optic, and/or 
microwave technology and act as a central office exchange, allowing users to place a call on 



local and/or long distance public telephone systems or mobile to mobile traffic. Mobile units 
may also be connected to the Public Switched Telephone Network (PSTN) operated by an 
Incumbent Local Exchange Carrier (ELEC), Competitive Local Exchange Carrier (CLEC), 
Regional Bell Operating Company (RBOC), long distance carrier, or other 
telecommunications provider. 

Mobile communications devices can take the form of hand-held phones, car 
phones, notebook computers, personal digital assistants, pen-based computers, palm-top 
computers, pagers, hand-held e-mail devices (such as those produced under the Blackberry™ 
brand), and portable data collection devices, to name a few. It is believed that, although the 
majority of cellular traffic may have traditionally been voice communications, the relative 
proportion of traffic that comprises data, text, and video, as a portion of a communicated 
message is increasing and is expected to increase dramatically in the coming years. The 
present invention is intended to work with all suitable wireless communications devices. 

Network capacity is conventionally rationed, to avoid overuse of the network, 
by maintaining pricing levels that tend to limit casual usage. Use is conventionally metered 
by price. 

Fig. 1 illustrates a conventional relationship between the cellular network 
infi*astructure and a PSTN in wireless communications systems. Fig. 2 illustrates functions 
and interfaces that support voice services. The interface reference points are defined in the 
IS-41 standard, which is incorporated herein by reference, to ensure a proper interoperation of 
equipment. 



A main feature of a cellular network voice service when compared with POTS 
(Plain Old Telephone Service) is the geographical mobility of the mobile phone. The 
equipment and interfaces depicted in Figs. 2 and 3 perform two main functions. First, the 
equipment and interfaces transmit and receive voice signals over the radio spectrum. Second, 
5 the equipment and interfaces track where each mobile phone is within the cellular network. 
This is called "mobility management" and can be performed by a Management Services 
Center (MSG). Other interfaces connect the cellular network to existing land line telephone 
networks, such as a PSTN or Integrated Services Digital Network (ISDN) for example, 
support authentication of users and equipment, or support special features, such as the Short 
l9 Message Service, as shown in. Fig. 3. 

sin 

1.^. Some generally accepted consensus standards appUcable to wireless 

communications systems in general are identified in Tables 1-2, each of which standards are 
incorporated herein by reference. 
TABLE 1 



1 5 Standards Applicable to Wireless Communications Interfaces 



Interface 


Applicable 


Comments 










ITU/ISO 


ANSI/TIA/EIA 








A: BS to MSG Interface 


n/a 


N/aIS-634 


Ai: MSG to PSTN interface 


X.25 


SS7IS-93-A 


B: MSG to VLR interface 


X.25 


SS7IS-4L2, IS-4L3 


G: MSG to HLR interface 


X.25 


SS7IS-4L2, IS-4L3 


D: VLR to HLR interface 


X.25 


SS7IS-41.2, IS-4L3 


Di: MSG to ISDN interface 


? 


TL611IS-93-A 


E: MSG to MSG interface 


X.25 


SS7IS-41.2,IS-4L3,IS-4L4 


F: MSG to EIR interface 


Not defined 


not defined; 
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H: HLR to AC interface 


X.25 


SS7IS-41.2, IS-41.3 


Q: 


X.25 


SS7IS-41.2, IS-41.3 


Um: BS to MS interface, 
which corresponds to the air 
interface 


N/a 


N/aIS-54-B (TDMA and 

AMPS), IS-88 (NAMPS), IS- 
95-A (CDMA) 



Consensus standards for wireless communications networks have been 
promulgated by various bodies. Table 2 identifies some of these standards, each of which are 
incorporated herein by reference. 

TABLE 2 



Wireless Communications Standards 



ANSI/TIA/EIA Standards: 




TIA/EIA-660 


Uniform Dialing Procedures and Call 
Processing Treatment for Cellular Radio 
Telecommunications ; Telecommunications 
Industry Association 


TIA/EIA-664 


Cellular Features Description; 
Telecommunications Industry Association 


TIA/EIA/IS-93 


Cellular Radio Telecommunications Ai - Di 
Interfaces Standard; Telecommunications 
Industry Association 


TIA/EIA/IS-41-C.l 


Cellular Radio Telecommunications 
Intersystem Operations: Functional Overview; 
Telecommunications Industry Association 


TIA/EIA/IS-41-C.2 


Cellular Radio Telecommunications 
Intersystem Operations: Intersystem Hand-off 
Information Flows; Telecommunications 
Industry Association 


TIA/EIA/IS-41-C.3 


Cellular Radio Telecommunications 
Intersystem Operations: Automatic Roaming 
Information Flows; Telecommunications 
Industry Association 


TIA/EIA/IS-41-C.4 


Cellular Radio Telecommunications 
Intersystem Operations: Operations, 
Administration, and Maintenance Information 
Flows and Procedures; Telecommunications 







TIA/EIA/IS-41-C.5 


Cellular Radio Telecommunications 
Telecommunications Industry Association 


TIA/EIA/IS-41-C.6 


Cellular Radio Telecommunications 

TTif AT*c"v/c!f<=*iTi i)"r\ F'TQ ti r^n c * XI on CI li Tier PTo/^^^nnT^^^c 
lllLCloy olClll V-/pClaLlUllb., ol^iiclllll^ r lUL/CUUICo, 

"Tplpp/^^-^-i-iYjiitiipQtiori*; Tnrlii<vtrv A^sSorifiti'nTi 


1 1/\/JC/1/\/1l5 / DZ^ 


(^pllnljir T^icritfll Pnplrf*t T^Jitfi SlnpcifiptitimT 
v^diU-icii J^i^iLai i^aL/Jv^i yjoxa op^viiiL/cttiUii^ 

Telecommunications Industry Association 


TTA/FTA/TQ 

1 l/\/Illr\/lo-0^*t 


NAMPS TDMA TDMA Air Interfaces* 
Telecommunications Industry 






AMPS: 






iViODllG otdLlOn - l^allU OLallUU l.-'OIIipaLlDmiy 

Specification 


CDMA: 




TIA/EIA/IS-95 


A Mobile Station - Base Station Compatibility 
Standard for Dual-Mode Wideband Spread 
(Spectrum L/euuiar system, 
Telecommunications Industry Association 


TIA/EIA/IS-97 


Recommended Minimum Performance 
otanaaras tor rsase otaiions oupponmg Jjuai- 
ivioQe wiGeDanQ opreao opecirum i^eiiuiar 

IVlODllc olcilluno, 1 ClCL'UilllllUIilUa.UUllb lllU-Ubiry 

Association 


TIA/EIA/IS-637 


Short Message Services for Wideband Spread 
Spectrum Cellular System; 
1 cicconnnumCaiionfi) inuuoiry /\aoociaLion 










TIA/EIA/IS-124 


Cellular Radio Telecommunications 
Intersystem Non-Signaling Data 
Communications (DMH); Telecommunications 
inuubixy /\bouuid.LHJii 






NAMPS: 




TT A /"PT A /TC 

1 lA/mA/lo-oo 


iviooiie oiaiion - i^anu oiauon L/OmpaiiDnuy 
oianoaru lor uuai-ivioue iNdirow Ddnu /\naiog 

Industry Association 


TIA/EIA/IS-91 


Mobile Station - Base Station Compatibility 

<\t5in/1jirH fnr ROO MTT7 Analna Ppl hilar' 

Telecommunications Industry Association 






TDMA: 




TIA/EIA/IS-54-B 


Cellular System Dual -Mode Mobile Station - 
Base Station Compatibility Standard; 
Telecommunications Industry Association 


TIA/EIA/IS-136 


800 MHz TDMA Cellular - Radio Interface - 

Mobile Station - Base Station Compatibility 







Standard; Telecommunications Industry 
Association 
















Tl.lll 


Signaling System Number 7 - Message 
Transfer Part (MTP) 




T1 119 


^I'cmalina ^VQtpm iSTnmHpr 7 - Sicrnaliria 

Connection Control Part (SCCP) 




TL 114 


System Number 7 - Transaction Capabilities 

Annliratinn Part /'TCAP'i 




1 1 .Ol i 


^ianalinp Sv<!tem Number 7 rSS7'i 

Supplementary Services for Non- ISDN- 


tk;::;' 


Tl 900 


Ot^prj^tinriQ AHmim'stratin'n IVTaiTitprifi'npp pitiH 
Prnvi^sioninp TOAlVfAP^ - Network Tones and 
Announcements 




TTIT-T ^fsiiiHsirH«* 

11 U"! i3ldIlU<irU9* 




y i 


T.50 


International Reference Alphabet (IRA) 
formerly Alphabet No. 5 (or IA5) 


J n tj 








Other Related Documents: 




3i 


SR-TSV-002275 


Notes on the LEG Networks; Bell 
Communications Research Inc. 




TR-NWT-000776 


Network Interface Description for National 
ISDN- 1 Customer Access; Bell 
Communications Research Inc. 



Fig, 3 depicts a cellular network, which further includes a Message Center 



(MC) and Short Message Entity (SME). The interface reference points in Fig. 3, which 
support, for example, the Short Message Service, are as follows: Interface M is the SME to 
5 MC interface; Interface N is the MC to BLR interface. 

The conventional cellular industry typically characterizes usage pattems based 
upon the number of minutes a phone is used during a billing cycle, such as each month. Table 
3 identifies characteristic usage pattems by the number of minutes used per month. 

Table 3 

1 0 Traditional Market Segmentation 

Prior to the Present Invention 
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Based upon Minutes of Usage (MOU) 



Usage 


Minutes of Use per Month 


Average Revenue per User 








Very Heavy 


>500 


>$100 


Heavy 


400-500 min./mo. 


>$75 


Business 


200-300 min./mo. 


$40-75 


Consume 


100-150 min./mo. 


$25-40 


Mass Market 


15-20 min./mo. 


$15-25 



In a conventional cellular network, the mass market customer group is often 
^ considered sensitive to price, relative to heavy users. Prior to the present invention, due to the 

^ deficiencies of the generally accepted business model for cellular operations, marketing 

y = 

Ifi efforts were not generally devoted to this customer segment. Yet, it is beheved this lowest 

U customer segment (in terms of usage and ARPU) is also the most numerous. 

yj Therefore, the need exists for a telecommunications method and system that 

It) will provide more desirable service to the largest user segments, which segments are, at 

present, substantially under-serviced, and which will provide this method and system in a 

profitable manner for the system operator. 



SUMMARY OF THE INVENTION 

15 A method for providing wireless communications services, the method 

including: setting a given rate associated with a given period of time for the wireless 
communications services in a service area for at least one subscriber; and, enabling, for the at 
least one subscriber, unlimited use of the wireless communications services within the service 
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area for the period of time upon receipt of a corresponding payment of the given rate; wherein 
the service area substantially coincides with a modeled geographic area indicative of 
anticipated participation of the at least one subscriber in at least one selected from the group 
consisting of living, working, playing, shopping and travelling, and system for implementing 
5 same. 



s .. 

O BRIEF DESCRIPTION OF THE DRAWINGS 

W Pojr the present invention to be clearly xmderstood and readily practiced, the 

i! § 

t present invention will be described in conjunction with the following figures, wherein like 

a 

pyp reference numerals designate like elements, and wherein: 

lI Fig. 1 is a. schematic diagram showing the relationship of a cellular network of 

O the type known prior to the present invention to the public switched telephone network; 

Fig. 2 is a schematic diagram showing the interrelationship of the principal 



components of a cellular system adapted for voice communications of the type known prior to 



15 the present invention; 

Fig. 3 is a schematic diagram showing the interrelationship of the various 



components of a cellular system adapted for both voice and data services, of the type known 



prior to the present invention; 



Fig. 4 is a graph illustrating a typical demand curve for a wireless system of 



20 the type known prior to the present invention; 



Fig. 5 is a graph illustrating the busy hour utilization of a wireless system of 



the type known prior to the present invention; 
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Fig. 6 is a graph depicting the predicted change in System RF Blocking Rate 
upon conversion of a system of the according to the present invention; 

Fig. 7 is a graph of estimated demand vs. capacity upon conversion to a system 
according to the present invention; 

Fig. 8 is a map depicting system coverage of a cellular system prior to 
implementation of a system according to the present invention; 

Fig. 9 is a map depicting system coverage of a cellular system according to the 
present invention; 

Fig. 10a is a graph depicting actual network performance of both a system 
known prior to the present invention and a system according to the present invention with 
respect to combined dropped and blocked calls; 

Fig 10b is a graph depicting actual network performance of both a system 
known prior to the present invention and a system according to the present invention with 
respect to dropped call percentage; 
15 Fig 10c is a graph depicting actual network performance of both a system 

known prior to the present invention and a system according to the present invention with 
respect to blocked call percentage; 

Fig. 1 1 is a graph of the usage distribution for the teen segment; 
Fig. 12 is a graph of the usage distribution for the college student segment; 
20 Fig. 13 is a graph of the usage distribution for the secondary income spouse 

segment; 

Fig. 14 is a graph of the usage distribution for the new wage eamer segment; 

Fig. 15 is a graph of the usage distribution for the blue collar segment; 



y n 
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Fig. 16 is a graph of the usage distribution for other users; 
Fig. 17 is a graph of the usage distribution for users comparing predicted data 

with the actual data; 

Fig. 18 is a slide illustrating the break even point for an implementation of a 

system according to the present invention; 

Fig. 19 is a Table comparing the expected relative Capital Utilization 
requirements between GSM and CDMA systems of the types known prior to the present 
invention and the present invention; 

Fig. 20a is a chart illustrating the re-engineering of the cost structure of a 
wireless system according to the present invention; 

Fig. 20b is a chart illustrating the re-engineering of the cost structure of a 
wireless system according to the present invention; 

Fig. 21 is a flowchart depicting the process flow through the back office of a 
preferred embodiment of the present invention; 
15 Fig. 22 is a flowchart depicting the process of set up and activation of a 

preferred is embodiment of the present invention; 

Fig. 23 depicts a process for adjusting the financial aspects of an account, for a 
preferred embodiment of the present invention; 

Fig. 24 is a flowchart depicting how to add a phone to an account in a 
20 preferred embodiment of the present invention; 

Fig. 25 is a flowchart depicting how to change general information on an 
existing account in a preferred embodiment of the present invention; 



m 
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Fig. 26 is a flowchart depicting a process for changing a phone number and 



adjusting acceptance of optional features in a preferred embodiment of the present invention; 



Fig. 27 is a flowchart depicting a process for changing credit card information 



in a preferred embodiment of the present invention; 



5 Fig. 28 is a flowchart depicting a process for changing recurring credit, card 



payment information in a preferred embodiment of the present invention; 



Fig. 29 is a flowchart depicting a process for transferring a phone in a preferred 
S embodiment of the present invention; 

\SSSi 

m Fig. 30 is a flowchart depicting a process of "hotlining" and the process of 



i;0 restoring hotlining service in a preferred embodiment of the present invention; 

s ifl: 

^ Fig. 31 is a flowchart depicting a process for removing a phone from a 

}^ multi-phone account in a preferred embodiment of the present invention; 
;5 Fig. 32 is a flowchart, depicting a process for disconnecting a phone in a 

preferred embodiment of the present invention; 



15 Fig. 33 is a flowchart depicting a process for dealing with frequently asked 



questions in a call center of a preferred embodiment of the present invention; and 



Fig. 34 is a flowchart depicting the steps involved in handling billing questions 



in a preferred embodiment of the present invention. 



20 DETAILED DESCRIPTION OF THE INVENTION 

It is to be understood that the figures and descriptions of the present invention 
have been simpHfied to illustrate elements that are relevant for a clear understanding of the 



12 



an 

m 



present invention, while eliminating, for purposes of clarity, many other elements found in a 
typical telecommunications system and method. Those of ordinary skill in the art will 
recognize that other elements are desirable and/or required in order to implement the present 
invention. However, because such elements are well known in the art, and because they do 
not facilitate abetter understanding of the present invention, a discussion of such elements is 
not provided herein. 

According to the present invention, a method, operation, network, and system for 
delivering wireless communications services is provided. The present invention offers low 
cost cellular service to a mass market, rather than merely offering service to a limited 
submarket of relatively price insensitive business users, as is known in the art, for example. 
The focus of the present invention, thus, may be on historically non-wireless telephone users. 
Such users may be those who have not yet subscribed to a wireless service, those who are 
concerned that wireless bills might be expensive and unpredictable, and those users that 
preferably would use a phone substantially locally to make local calls. 
15 In an embodiment of the present invention, a wireless communication 

methodology is offered. The present invention may include a high value, fixed price, wireless 
communication service that may feature a balance of voice quality and capacity for an 
offering directed to the mass market. Further, the service is offered to a lower cost position. 
According to an aspect of the present invention, cellular service may be expanded to the mass 
20 market as well as additional market segments using capacity utihzation, reduced peak system 
edacity, targeted area coverage, improved capital utilization, additional carrier channels, 
reduced interconnect costs, unproved back office operating efficiency, and/or improved 
network operating efficiency. 
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Specifically, the present invention may be targeted to achieve improved 
subscriber penetration, as discussed further below. In an exemplary embodiment, improved 
penetration is achieved by focusing on the mass market, rather than a typical limited, 
subscriber base. As the mobile phone unit price and monthly service fees fall through the use 
5 of the present invention, consumer interest in the mass market increases to relatively high 
levels of penetration that support a viable financial model 

The networks of the present invention may, in an embodiment of the present 
5 invention, be deployed as "islands", substantially isolated from sister systems by a geographic 
W area in which service may not be available through the provider. The "islands" of the present 

11 invention may be determined based upon market studies. In an embodiment of tiie present 
L invention, design of the system may be adapted to an island, which island may be based 
S generally, for example, on a demand model, or on the Ranally Trade Area (RMA), and/or on 
5 factors such as a local calling area (LCA). A local calling area (LCA) is preferably a 
geographic area that may be selected in light of projected call activity in a given region, 
15 wireline exchanges and/or area codes present in a given area, local calls included in the 
calling plans of local wireless and wireline carriers, and/or population density in an around an 
island. The LCA of the present invention may be included exclusively within, or within and 
without, the island footprint of the present invention. The LCA may be selected on additional 
factors, such as the cost to the operator of the island to dial exchanges necessitating call flow 
20 outside of the footprint. The use of islands allows for capitalization on future technical 
improvements on a local, regional, and/or national basis, by improving or adding isolated 
islands, in accordance with the future available technology, without widespread disruption of 
a larger network. 
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La an embodiment of the present invention, local and toll calling may be made 
available to users while those users are physically within the island. Additionally, voice mail 
and/or long distance service, which may be provided by the offeror or by a party other than 
the offeror, may be offered while within the island. Long distance may be provided, for 
example, via an IP protocol, and may be offered over the series of islands within the network 
of islands. Long distance calls in the present invention may be, for example, routed from the 
user's phone, to a switch of the present invention, to a dedicated long distance service box. 
Upon receipt at the service box, the balance in the user's pre-paid long distance account may 
be checked against the minimum charge necessary to complete tiie requested call, and, if the 
user's balance is adequate, the call may then be routed through a long distance service 
provider. The network of the present invention, which may carry local and/or long distance 
calling, may be, for example, a "voice over IP" network, and the voice over IP network may 
operate as a frame relay network. In the frame relay network, market hubs may be connected 
^ to regional offices, which are in turn connected to an operation center. 

15 Additional features may be provided in the present invention, such as Short 

Message Services (SMS), call waiting, call forwarding, call barring, and/or call conferencing, 
for example. In addition, data products may be available in the form of, for example, 
financial information, sports information, targeted advertising geographically related to the 
location of the island, or of the user within the island, stocks, weather, or products delivered 
20 to the user based upon a profile of the user, or any other information of interest to the user. 

These data products may be based on Internet-provided content or content from any other 
source that is housed within, or linked into, the island, or a secondary network to which the 
island is communicatively connected. Li an embodiment of the present invention, "roaming" 
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may or may not be available to a user that departs physically from the island in which that 
user has service, and the design of the islands of tiie present invention thus may be performed 
without regard to roaming features and limitations. Nonetheless, exchange services may be 
offered between networks of the present invention on a regional or national basis. 
5 In an embodiment of the present invention, the islands of the present invention 

are designed for capacity, rather than geographic coverage, because geographic coverage may 
be limited to within each island in any event. In Ught of the use of capacity as a principal 
y design constraint, coverage is preferably provided primarily in the areas where the users 
m substantially hve, work, play, shop, go to school, and undertake most day-to-day activities, as 

^ well as the principal corridors between those locations, and improved in-building coverage at 
s those locations. By designing for capacity, rather than coverage, the number of cells may be 

P reduced, without deploying substantial numbers of microcells, as discussed further below. 

S Further, sites may be preferably located in the highest density at locations where tiie greatest 

capacity needs exist. 

15 A "demand model" is a factor for inclusion in the design of a capacity-based 

island. The demand model preferably includes the percentage of users falling into each 
market segment, as set forth herein, and may additionally be broken down into the percentage 
within a given segment that is at home, at work, shopping, playing, driving, and the like, at a 
given time. The demand model may, for example, include data taken from census blocks, 

20 which census blocks provide information on groups of people and allow for an estimation of 
where and when those people live, work, play, drive, shop, and the like (alternatively referred 
to herein throughout as "live, work, and play"). A data base of census blocks, and/or similar 
information, may be mined, by census block, and the percentage of each market segment in 
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that census block, and the percentage of each segment undertaking a given activity per unit 
time in the census block, may thereby be determined by various methodologies that will be 
apparent to those skilled in the art. The possible covered population may then be determined, 
and a percentage-of-use estimate per unit time, and a penetration goal, may then be generated 
for each market segment, using calculations apparent to those skilled in the art, thereby 
allowing for a determination of the average and peak load usage for each segment and in each 
census block. 

Table 4, below, illustrates the population by user segment for an exemplary 

installation. 
Table 4 



Population by User Segment 



Segment 


Number 


Percentage 


Breakdown 


Teens 


23,601 


4.30% 


Ages 15-17 


College Students 


30,724 


5.60% 


Ages 18-21 


Spouse 


65,086 


11.85% 


1/2 of Married People 
>35 yrs. Old 


New Wage Earner 


92,890 


16.92% 


Ages 22-34 


Blue Collar 


96,450 


17.57%. 


Ages 35-64 with 

House Hold income <$75K 


Other 


240,291 


43.77% 


Ages 0-14 (108,697) 

Retired >; 65 (77,997) 

Ages 35-64 with 

income > $75K 

(23,452) 

Ages 35-64 with 

Roommate (30,145) 


Total 


549,042 


100.00% 





In an exemplary embodiment, and in order to complete the demand model, 
research regarding where people live, work, drive, play and/or shop may be performed by 
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reviewing various additional criteria. For example, research may be undertaken to locate new 
housing developments, the number of people that may live in those developments, the 
location of those developments with regard to access points such as highways, the addition of 
significant new employers to the region, the location of those employers, updates to traffic 
5 patterns, traffic volume expected due to those updates, the addition of new recreational areas, 
and the locations of not only additional cell sites of other wireless providers, but also retail 
^ locations of other wireless providers. Research regarding these topics may be performed, for 

S example, by a review of records at the Chamber of Commerce, by review of the telephone 
Ik book, via local economic development centers, via local business newspaper sections, via real 
jj estate sections, via departments of transportation, via education institutions, and^r via survey 

ill 

5 of actual population activities. 

Q; In accordance with this research. Fig. 1 1 illustrates projected use, by the teen 

£ market segment, of the present invention. As illustrated in Fig. 11, the peak usage is between 

approximately 3pm and 5pm. Fig. 12 illustrates the usage of the college student segment. 

15 The users in this segment tend to awaken later in the morning than other users, and typically 
stay up later at night than other segments. Accordingly, phone use reflects this pattern. As 
illustrated in Fig. 12, the peak usage is between approximately 4pm and 8pm. Fig. 13 
illustrates the usage of the segment represented by secondary income spouses. The primary 
usage in this segment occurs while children are in school between the hours of SAM and 

20 2PM. Fig. 14 illustrates the usage by new wage earners, such as young professionals. As 
illustrated in Fig. 14, the peak usage is between 4pm and 8pm. Fig. 15 illustrates the usage by 
blue collar workers. As illustrated in Fig. 15, the peak usage is between 3pm and 8pm. Fig. 
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16 illustrates the usage of a mix of people, the usage of which is spread across the day, with 

heavier usage during the noon and evening hours. 

Further, competitive inteUigence maybe employed as a factor in the generation 

of the islands in the present invention. For example, the locations of competitive sites may be 
5 assessed. If the carrier handling the competitive site is not known, the location of the site may 

simply be noted as a preferred location for a site in the system of the present mvention. 

Competitive sites may be noted on a large scale market map, such as for weighting and 
Ji inclusion with other factors for island design as set forth herein below. 

^ Other factors that may contribute to the capacity-based design include not only 

the demand model, such as the detailed demographics and census block demographics of 
s potential market segments, including teenagers, students, secondary wage earners, and blue 

O collar workers, and the competitive intelligence, but also vector based vehicle traffic counts, 
£ and hot spot locations -- e.g. areas where heavy call volume is anticipated - where , such as 
^ malls, convention centers, sporting venues, major highway merges, probable store locations 

15 for the system operator, transportation centers, such as airports and train and bus stations, or 
recreational areas. The geographic design of the island, for the purposes of insuring limited 
mterference, ability to obtain permits, desired demographic profiles, and adequate locations 
for the placement of cell sites, may include, for example, the demographic information set 
forth herein above, as well as digital elevation maps, "night Ught" maps, cluster maps, which 
20 may include maiket appropriate data, topographic maps, road maps, and, for example, 
political boundary maps. 

An additional factor that may contiibute to the capacity-based island design 
may be tiie existence of multi-market service opportunities. Multi-market service may be 
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available where multiple islands are selected by the operator to be available to the same user, 
dependent upon in which island the user is present. For example, if a given user is located in 
island 1 in month one, and the user will be located in island 2 in month two, the user may be 
allowed to change service, for, for example, a given fee, between islands 1 and 2 as necessary. 
Additionally, where a user is registered in an island that is sufficiently close to an adjacent 
island, that user may, for a fee or for no charge, have the ability to operate the phone in either 
of the two adjacent islands, and may, additionally, have service extended between the two 
islands, such as by creation of a third island or by allowing a limited "roaming" feature, such 
as to the extent that the service area between the two islands covers only a small geographic 
area. Further, an extended calling area (ECA) feature may be available, wherein, for a fee, the 
free calling area for a given user may be extended, such as to one or more additional 
participating islands, and may thereby include the local calling area of an adjacent 
participating island. 

Thus, the design of an island in the present invention may include, for example 
15 a weighted comparison of the demand model, a "hot spot" map for a local area, competitive 
intelligence, a local calling area map, which includes the exchanges available to a caller 
within the island as local calls, a co-location site map, and/or a map of potential multi-market 
service opportunities. This weighted comparison allows for a generation of estimated average 
and/or peak edacity in each segment of the island by calculation methodologies apparent to 
20 those skilled in the art, which weighted comparison allows for an estimation of necessary 
locations for cell sites in order to achieve the desired capacity at each cell site segment, and 
the desired Erlang (defmed herein as cumulative capital expenditure per unit usage) measure 
based upon the calculated capacity. The weights assigned to each of the factors will be 



20 




apparent to those skiUed in the art, and will be a function of the desired profitability model 
employed. In an exemplary embodiment of the present invention, the predicted locations at 
which people will live, work and play at given tunes of day may be weighted to predetermine 
peak capacity in each island and/or island segment, and consequently to predetermine cell site 
placement necessary within the island. Hot spot, night Ught, and demographic maps may be 
weighted to assess the ability to place cell sites at the locations necessary to meet the peak 
capacity, and may be assigned weights for capacity based on actual capacity contribution, or 
based on limitations on capacity in a given area, i.e. may be weighted as a "negative" factor 
on capacity. The local caUing area may be weighted as a capacity value, or may be weighted 
to provide an exterior limitation on the outer boundary of the island that will allow the island 
to provide a profitable service island in light of the necessary capacity, and in Ught of the fees, 
real estate, and the like necessary to place cell sites in light of the peak capacity design, i.e. 
may be weighted as a "negative" factor on capacity, hi order to perform this calculation, each 
^' factor is preferably converted to a capacity value, each capacity value is then multipUed by its 
15 predetermined factor weighting, and the result is generated in terms of system capacity and 
Erlangs (defined herein as cumulative capital expenditure per unit usage) for each island 
and/or island segment for which the calculation is performed. 

The maps shown in Figs. 8 and 9 illustrate a comparison of exemplary 
coverage patterns of the conventional art and the present invention, respectively. It will be 
20 apparent firom Fig. 9 that tiie footprint of the island is modified relative to conventional 
cellular systems. Specifically, the coverage footprint of the present intention may be the 
fimction of density, competition, and locations and attractions where users live, work and play 
within the island service area set forth herein above. The system of the present invention is 
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adapted to provide high capacity in the foo^rint areas, at the expense of low usage portions of 
prior known cellular networks where capacity may have been maintained for roaming use. 
The "capacity" vs. "coverage" feature of the present invention may be implemented using one 
or more of various design criteria, including adding cells in downtown areas, redesigning 
networks to focus on traffic patterns, modification of equipment, modifying the geographic 
extent of coverage, or altering the amount of traffic various cells are carrying in the system, 
such as by load balancing, as discussed herein below. 

New telephonic technology may be employed to improve capacity, such as 
Enhanced Variable Rate Code (EVRC) technology, and "Smart Rate" technology, and which 
employs improved data rates to thereby allow for increased site capacity. The use of a 
number of EVRC phones, rather than exclusive use of a 13 kBit per second phone, in 
conjunction, for example, with the use of a second carrier, may provide for the drop in 
blocked calls noted in Figure 10a. Further, in an embodiment of the present invention, system 
users in the top 5%, for example, of system use may preferably be selected to first obtain 
technology advancements that will allow for improvements in system capacity, such as EVRC 
phones. For example, a conventional system may currently operate at 0.025 Erlangs, while 
the network of the present invention, incorporating, for example, EVRC phone switch outs 
and second carrier capabilities, has been shown to operate at 0.055 Eriangs. Additionally, 
IXRTT phones may be employed to replace EVRC phones, which might, for example, 
increase capacity approximately an additional 7 to 8%. 

In an embodiment of the present invention, the present invention may employ, 
for example, CDMAone technology. Reference to CDMA herein is by way of example, and 
should be construed to include interchangeable technologies that will be apparent to those 
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skilled in the art as appropriate for use in the present invention, including, but not limited to, 
CDMA, FDMA, TDMA, GSM, and other and subsequently arising substantially similar 
protocols. The equipment deployed at a cell site, such as in a CDMA one system, preferably 
allows for the addition of a second carrier signal as set forth herein above, and may allow for 
the addition of a third and/or additional carrier signal, in order to improve capacity. In an 
embodiment of the present invention, the second or additional carrier may selectively be 
added at locations of highest capacity need. It will be apparent to those skilled in the art that 
particular block types in a CDMA system operate at particular bandwidths, and additionally 
operate in different frequency ranges, thereby allowing for these varying numbers of carriers, 
ii Further, antennae deployed in a CDMA or GSM system of the present invention having larger 
beam width or less down tilt may provide improved coverage in areas that do not present a 
significant difficulty with capacity or interference, in Ught of the capacity based design set 
forth herein above. However, for rural sites, higher gains and smaller beam widths may be 
^ necessary to extend coverage along, for example, the highways in a rural area. In an 
15 embodiment of the present invention, inclusion of rural areas in the islands of the present 
invention may preferably be avoided. 

In an embodiment of the invention employing, for example, CDMA, the 
variable quantities and settings associated with the implementation of the present invention 
may be varied to obtain a desired coverage and capacity at each cell site, and at each sector 
20 within each cell site, and the techniques by which those quantities and settings are so varied is 
herein referred to as "load balancing". The per-site load balance for a three-sectored cell site 
may preferably be a maximum ratio of 25/25/50 per sector for each of the three sectors of 
each three-sectored cell site, in order to provide even distribution of traffic. It will be 
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apparent to those skilled in the art that six-sectored sites may also be employed in the present 
invention The maximum capacity desirable for each sector is preferably, for example, about 
17.5 Erlangs per carrier at 57% of the maximum loading for that sector. The second carrier 
overlay is preferably applied for sites whereon a sector captures more than approximately 
5 57% of loading. In order to prevent overloading of multiple sectors in a given site or sites, the 
present invention may employ a greater number of cell sites within an island than a 
conventional network might employ in the same geographic area, due to the fact that users of 
H the present invention, due to the flat fee charges, may make use of the present invention to a 
J greater degree than users of conventional systems. 

Load balancing may be performed in an embodiment of the present invention 
s in order to avoid the addition of extra equipment within the island. Load balancing includes 

P the varying of transmission power to balance the load between cell sites. CDMA technology 
2 provides an ability to load balance on a per-site basis, but the present invention provides an 
^ abihty to balance load on an island-wide basis, such as through a simultaneous 
1 5 communication between multiple sites within the island, and an automated load adjustment m 
accordance with the results of this simultaneous communication. The coverage area for 
particular cell sites may be changed by varying the power of a given site in light of the load 
on that site and the surrounding sites. For example, if site one was loaded to a maximum 
level, sites two and three might be subjected to an increase in power in order to take a portion 
20 of the load from site one. This may be done, for example, by down turning the antenna, 
thereby varying the forward link power of the particular sites. Smart antenna might be 
employed to perform this load balancing automatically, in an embodiment wherein the power 
and load of each segment of each cell site was tracked, and wherein the antenna power was 
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automatically adjusted in order to compensate for un-balanced loading. Additionally, load 
may be made further available by adding additional sites, such as in areas where sites 
historically could not be or had not been placed, or by improving or varying power output of 
current sites. For example additional smaller sites, such as in highly populated areas, might 
5 be made available through the use of remotable fiber towers, such as those made by Ericcson 
and/or Lucent. These smaller sites may be placed in an increased density pattern, or may be 
placed in areas in which larger sites could not be located, such as heavily residential 
neighborhoods. In an exemplary embodiment of the present invention, the load balance may 
5 be adjusted at implementation of the present invention, and/or at a predetermined time 
W interval following implementation of the present invention, such as 2 months following the 

yi 

' implementation, in order to allow for an accumulation of load balance data regarding the 

operability of the present invention. 

In order to increase capacity in the present invention, the Frame Error Rate 
may be relaxed. Traditional operators maintain a Frame Error Rate of about 1 %. In the 
15 present invention, the Frame Error Rate ("FER") may be relaxed to about 2 %, or 3%, or 

higher, thereby increasing system capacity, without significant degradation of signal quality 
and quality of service in the limited geographic area. The FER set point defines voice quality, 
and in the conventional art, it is generally accepted to set the FER set point at 1% as set forth 
hereinabove. However, in the present invention, for example, it will be apparent to those 
20 skilled in the art, that a 1% change in FER from 1% to 2% may provide for as much as a 
about 15% gain capacity. Further, it is possible to automatically change the FER setting as 
necessary, when improved capacity becomes needed. For example, in the instance wherein 
capacity exceeds the maximum levels available, such as in the event of a major disaster, it is 
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likely that users would prefer to have service of lowered quality than to have no service. In 
such an instance, the FER may be automatically raised to 2% or higher, in order to provide the 
necessary capacity. Before and following the need for the increased capacity, the system may 
be automatically adjusted for maximum voice quality and lower capacity. It should be noted 
that adjustment of the FER varies the power of the data stream, rather than varying the data 
rate. 

In order to further improve capacity, the link budget of the present invention 
reflects the capacity-based and improved in-building coverage design. The link budget is 
defined herein as the link power between sites and/or sectors, and a large number of factors 
contribute to calculation of the link budget, hi an embodiment of the present invention, the 
Energy per Bit to Noise (EB/NO) may, for example, equal 5.5db. The coverage design 
conditions of the present invention entail the use of a higher decibel level than in prior known 
systems to allow for the in-home design coverage condition to be about, for example, 12- 
15db, and the in-building coverage to be about, for example, 18db, while preferably 
1 5 maintaining the Erlang level per square mile at .03E or higher. 

According to an aspect of the present invention, and by virtue of the designing 
of the network of the present invention in accordance with capacity, and thereby in 
accordance with a lower maximum peak use than in the conventional art, as discussed herein, 
an operator employing the present invention may reduce the total number of cells in the 
20 system. This employs less expensive capital equipment and improves the efficiency of 
maintenance and repair activities, as fewer cells are used and distance for traveling to the 
outlying cells is reduced. As fewer cells are buih into the system, lease costs are reduced for 
cell towers and cell sites. In a preferred embodiment, islands may be selected in which the 
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network of the present invention may be employed for one cent or less per unit of usage, for 
example. Further, the present invention may elect to allow for holes in coverage area, rather 
than employ towers that will not be used to sufficient capacity to support profitable operation 
of tiie island and/or portion of Ihe island. 

Table 5 provides some approximations of the capacity, in terms of 
simultaneous calls per sector/carrier for various telephony applications. It will be evident to 
those of skill in the art fi-om Table 5 that the capacity advantages currently available through a 
wireline or Wireless Local. Loop (WILL) telephony system are available through the use of 
the present invention. 



Table 5 

Simultaneous Calls Per Sector 
Carrier Capacity By Application 



Application 


Present 


Future 


Mobile 


15 


18 


Mixed 


19-20 


23-24 


Fixed 


24 


28 


Present Invention 


19 


19-28 



The capacity of the CDMA air interface employed in the present invention and 
illustrated in Table 5 has evolved fiom the IS-95A Standard (19 calls per sector) in 1998 to 
the IS-95B Standard (22 calls per sector) to the current IS-95C Standard (39 calls per sector). 

Fig. 6 depicts a predicted change in System RF Blocking Rate upon conversion 
of a system according to the present invention. Fig. 7 estimates demand vs. capacity upon 
conversion to a system according to the present invention. Further, conventional cellular 
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systems typically exhibit a high rate of dropped and blocked calls, as shown in Figs. lOa-c. 
This is due to a coverage based design methodology, thereby leading to mis-placement and 
mis-sizing of cell sites, inadequate capacity, inadequate in-building capabilities, and 
consequent over-subscription of the switch and high blocking levels, in contrast to the present 
5 invention. 

The restriction of calling to within an island allows for a managing of variable 
interconnect costs, thereby eliminating the net outflow of interconnect charges that might 
p otherwise occur. For example, in a typical PSTN network, payment is owed to a second 
m carrier from a first carrier for a call made outgoing from a user of the first carrier to 
ii) interconnect into the second carrier. However, when a call is incoming to interconnect into 
s the fnst carrier from the second carrier, payment is owed from the second carrier to the first 

O carrier. Through the use of flat rate calling within the island, the number of incoming calls 

f= 

2 received is increased relative to the number of outgoing calls from the island, as discussed 

^ hereinbelow, and these interconnect costs are thereby managed. 

15 Specifically, the present invention may, for example, allow the inter- 

connection cost balance to migrate from the approximately 65/35 ratio of outgoing to 
incoming calls known in the current wireless communication art, to a 55/45 ratio, or another 
ratio closer to a desired 50/50 ratio. The present invention has achieved an improvement of 
this ratio on an expedited basis, achieving a 53/47 inter-connection ratio witiiin approximately 

20 a year and a half in an exemplary embodiment. For example, when a user is charged by the 
minute, the user may tend to leave the phone off when that user is not placing a call in order 
to avoid receiving charges for unwanted calls. This may result in a system operator 
generating far more outgoing calls than are received within the system. This means that there 
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is a greater chance of the user making a call to a number outside the service area than of 
receiving one from outside the service area. Interconnect charges, therefore, would tend in 
the direction of the system operator having to pay to operators of other systems fees for 
outward bound calls made from users within the system. 
5 Additionally, improved in-building coverage, flat rate calling, and the trend 

toward a 50/50 ratio causes calling to be spread more evenly throughout a given time period 
in the present invention. A typical demand curve for a wireless communications system is 
S depicted in Fig. 4. Such a wireless system generally has two peak times for use during the 
% day. These occur at approximately 11am aiid 7pm, as illustrated in Fig, 4. In addition, the 

m changes in demand from peak time to low-usage time are significantly high. In contrast, it is 
I desirable to achieve a demand curve for a wireless system that is relatively flat and does not 

O have the peaks and significant deltas in demand that occur in conventional wireless systems, 

as shown in Fig. 5. Fig. 5 illustrates a typical busy hour utilization according to an 
embodiment of a wireless system according to the present invention. 

15 The elimination of the peak calling times known in the prior art allows for a 

decrease in the costs to design a network, because the network does not need to handle 
capacity of peaks of the size known in the prior art. In general, at no time during any 24-hour 
period may the system of the present invention be unused. Each user segment may for 
example, use at least 1/4 minute of service during any given hour, although this is of course 

20 not required. Thus, rather than building peak system capacity throughout the coverage area, 

according to an aspect of the present invention capacity can be tailored within each cell to 
expected local traffic pattems. This allows a reduction in system cost. Fewer cells may be 
built and the capacity of the cells that are built may be increased. This enables a system 
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according to the preset invention to achieve effective coverage for the service area with only 
about 80% of the number of cell sites of a conventional wireless system, when sites that are 
related primarily to highway and roaming coverage are removed or omitted, for example. 
Further, the reduction of high peak usage, thereby leading to a flattening of the usage curve, 
5 allows the operator to operate without dependence on variable usage patterns, which variable 
use patterns result in fluctuating revenues. In other words, as revenues are based upon service 
and not the specific features employed from call to call, the revenue stream may be leveled, 
offering revenue predictability and certainty. 

S Table 6 



San Diego Marketplace 




Air Touch 


Sprint 


PBMS 


The Present 
Invention 


Anticipated 
Number of Cells 


181 


C.190 


C.280 


155 



As illustrated in Table 6, and as a result of the present invention, overall capital 
expenditures, both on a per subscriber and on a per Erlang basis, can be reduced dramatically, 
due to the generation of a network of islands of service thereby allowing for a reduction in the 
number of cell sites necessary to provide the desired service. According to an embodiment of 
1 5 the present invention, the capital expenditure per subscriber may be reduced in the range of 12 
to 25% of the capital expenditure per subscriber in year 1 relative to conventional wireless 
systems, to a range reduction of 25 to 50% of the cumulative capital expenditure per 
subscriber in year 10. Moreover, due to the higher capacity utilization of the present 
invention, the cost saving to the operator between the present invention and conventional 
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systems in cumulative capital expenditure per unit of usage is more substantial. It is believed 
that cumulative capital expenditure per unit of usage (Erlang) in year 1 may be about 5% to 
15% less as compared to conventional wireless communications systems; in year 10, it may 
be as low as one-half. Based upon these factors, the break even point for a network according 
5 to the present invention may occur substantially sooner than for conventional wireless 

communications networks. 

From a cost standpoint, it is preferable that penetration of six to eight percent 
2 of the covered population be achieved by the close of year one following deployment of the 
m network of the present invention, and that ten percent penetration be achieved by end of year 

three. This preference is based on a preferred target average of covered population per cell 
s site of between 10,000 and 15,000 users and a co-location percentage with sites of other 

s ; 

O carriers for deployed sites of 50 to 70 percent, for example. It is most preferred that the 
* covered population in the present invention be in the range of 4,000 to 10,000. By the close 

^ of year three of operation of the network of the present invention, it is preferred that network 

15 utiUzation, i.e. the ratio of the percentage of the capacity of the network in use at non-peak 
use periods to the maximum designed capacity of the network, be about 70 percent. It is 
preferred that, by end of year one of operation of the present invention, off-peak utilization be 
in the range of 45-60 percent. Network utihzation is calculated herein as the total network 
Erlangs offered divided by the network theoretical Erlang capacity. 
20 The calculations illustrated in Figs. 1 - 5 and 8 - 9 show various points for 

comparison with the capacity based design of the present invention shown in Figs 6 - 7, and 
Figs. 1 - 5 and 8 - 9 are based upon the "Typical PCS Company" model, as disclosed by 
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Donaldson, Lufkin & Jenrette in THE GLOBAL WIRELESS COMMUNICATIONS 

E^IDUSTRY (1999). 

Table 7 compares mobile systems of the type known prior to the present 
invention, standard wireline systems, and the system of the present invention on a number of 



criteria. 

Table 7 
Comparative Performance 





Mobile 


Wireline 


Present Invention 


Busv-hour Erlancs ^ 


Business 


20 me 


80 me 


Ome 


Residential 


10 me 


50 me 


50 me 


ivrin.ifp« nf TT«(> rAv(>rape/Month> 


Business 


200-300 


-2000 


0 


Residential 


<150 


-900 


950 


Peak-hour System 
Traffic 


17-20% 


10-12% 


10-12% 



Fig. 19 provides information regarding the anticipated capital expenditure per 
subscriber of the present invention, in approximately 2000 dollars. As shown m Fig. 19, 
capital expenditure may be higher in the early years, during which the island networks are 
generated, and may decrease as each system matures. The initial peak for systems such as the 
Power Tel (GSNI), and Sprint (CDMA) systems, depicted in Fig. 19, have historically been 
higher in the earher years than that of the present invention. Similarly, capital expenditure per 
Erlang is generally higher during early system life, and decreases over the life of the system. 
It will be noted that the coital expenditures of the Power Tel and Sprint systems are 
substantially higher during the early system life than is the present invention. Similarly, the 
present invention may, based on the results illustrated in Fig. 19, provide savings of up to two 
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thirds in later years, relative to the capital expenditure per Erlang of the Power Tel and Sprint 
systems. 

Costs may be further reduced, and user convenience increased, in an 
embodiment of the present invention, by offering the user at least one phone, pre-programmed 
5 and/or pre-activated with a unique telephone number, and subject to a flat rate calling plan for 
use only within the island. In an embodiment of the present invention, a discount may be 
given off of the price of each handset for the piwchase of multiple handsets. Also in an 
O embodiment of the invention, a surcharge may be made on the monthly bill for possession of 
multiple telephones. The present invention may serve to reduce activation-related costs by 

y I 

m selling the phones pre-activated. This reduces the effort required to activate. Rather than 
r supplying skilled customer service personnel to assist in activation, activation may be 
5. conducted by the customer upon leaving the store. The flat rate calling plan may additionally 
B include per minute charges for long distance calls made from within the island, or may 
H include prepaid long distance. Sales may be oriented to mass merchandising and mass retail 

1 5 outlets, rather than, or in addition to, dedicated specialty stores that require higher investment 
in real estate and operating expense. Advertising may be directed at mass channels and mass 
markets. Similarly, marketing efforts are directed in areas where traffic generation is high, 
such as mass merchandising retailers. Further, by packaging the phone in, for example, a box, 
with at least a portion of the marketing and/or use instruction information contained on or in 
20 the packaging, many user questions may be answered by a review of the product offering, 
thereby lowering technical support costs. The hmitations on available options and services 
further serves to limit direct selling, billing inquiry, and technical support expenses. The 
result of the diversity of handsets, rate plans, and service offerings has historically been 
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consumer confusion and an increase in direct selling expense. For example, conventional 
cellular services are typically highly diversified and segmented, featuring highly complex 
pricing plans and usage models. The selUng activity typically requires highly trained 
customer service representatives to explain the various phones available, the features, and the 
relative benefits and disadvantages of the various service plans relative to a particular 
customers usage pattern. This adds substantial selling cost to a wireless operator. In contrast, 
according to an aspect of the present invention, a simple plan featuring high volume usage 

may be advantageously used. 

Additionally, with respect to system costs, the billing system of the present 
2® invention, in an exemplary embodiment, may include simpUfied "one-line billing", i.e. billing 
r ' based upon a flat rate for cellular service. The flat rate may be, for example, sufficiently low 
O to enable the attraction of additional users that might otherwise, such as for financial reasons, 
be unable to engage in use of a wireless communications device subject to traditional metered 
billing formats based upon minute of use charges. Unlimited use may be made available 
1 5 based upon payment of the flat rate, or service may be bundled, such as in 400, 600, or 1000 
minutes, for example, based upon payment of the flat rate. Further, payment of, for example, 
the flat rate, may be requested in advance, thereby eliminating or substantially reducing 
accounts receivable and the correspondent costs for employees to track accounts receivable. 
Service may, for example, be terminated for non-payment, thereby eliminating or reducing 
20 costs to engage in collections. Additionally, over-the-air activation may be implemented in 
the present invention in order to substantially reduce activation costs to the operator. In 
accordance with the present invention, operating expenses preferably do not exceed 85% of 
the monthly fee. Thus, in an embodiment wherein the gross revenue per user, i.e. the flat rate 
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charge, is $40, it is preferably that the operating expense for that user be less than $34, and 

most preferably be less than, for example, $26. 

The present invention may include an interactive web site, at which users may 

buy and/or activate phones, purchase accessories, check account balances, pay bills, and/or 
5 communicate with customer service representatives. Thus, in the present invention, automatic 

recurring bill payment is encouraged. Customers may pay by personal credit card on a 

recurring basis, such as where the monthly billed amount is automatically charged to the 
2 credit card at the close of each billing period. The billing period of the present invention may 
!t be, for example, daily, weekly, monthly, or annually. If credit card payment is not selected by 

1^ the customer, the customer may be encouraged to have the bill automatically charged to, for 

! ir? 

T example, a checking account, via an electronic fund transfer. Alternatively, payment may be 

O made by cash or check each month. 

In an embodiment of the present invention, it is preferred that acquisition costs 

O 

^ per subscriber be less than $500, and most preferably less than $230. Further, it is preferred 
15 that a 7% market penetration be achieved, and that a chum rate of less than 4% after three 

months or more be achieved. 

Fig. 18 illustrates an exemplary change-over to a network operating system of 

the present invention. It is noted that the system achieved a 7.7 percent market penetration in 

12 months of operation. The costs were less than $230.00 per customer. The support costs 
20 per average subscriber were approximately $5.60 and the operations costs per minutes of use 

was 1.3 cents. 

Table 8 compares the services, typical minutes of use per month, and average revenue per 
user of various types of telephony systems, namely. Cellular, PCS, the present invention, and 
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traditional fixed wireline service. As shown, the present invention approximates the level of 
service available from traditional wireline service at a cost that approximates traditional 
wireline service, while offering many of the same features of other wireless communications 
networks. 

Table 8 
Product Comparison 



Product 


Service 


Pricin 
MOUi 


g 

sARPU 


Cellular 


Wide footprint with feature-rich service in digital 
footprint coverage area and analog services in the 
rest of the covered area. Nationwide roamiiig 
available. Voice quality varies and coverage is 
highway-focused. 


100 
200 
500 
1000 


$20-22 
45 
100 
200 










PCS 


Reasonable digital footprint with rich feature set. 
Large roaming footprint available with good voice 
quality. 


100 
200 
500 
1000 


$20-22 
40 
90 
160 










PC? 


Regional digital coverage (local and toll) of areas 
where the user lives, works, shops, and plays with 
attaching major artery coverage. Limited feature 
offering of those services most wanted. No roaming. 


100 
200 
500 
1000 


$28 
28 

28 
28 










ILEC/CLEC 


Fixed traditional wireline service with local service 
and rich feature set. Toll services and extra - 
although nominal charge and low penetration of 
services (call waiting, call forwarding, conference 
and voice mail). 


100 
200 
500 
1000 


$22 
22 
22 
22 



diss 



10 



Figs. 21 through 34 depict various processes of an exemplary back office 
operation of an embodiment of the present invention. Fig. 21 is a flowchart depicting the 
manner in which the cost center of the back office of an embodiment of the present invention 
routes and handles call traffic. Fig. 22 is a flowchart depicting a process for set up and 
activation. The goal of this process is to provide service in one-call resolution when possible. 
Fig. 23 depicts a process for adjusting the fmancial aspects of an account, mcluding posting 
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credit card payment, accrediting an account, crediting phone service, or adding a charge to an 
account. Fig. 24 is a flowchart depicting the addition of a phone to an account. Fig. 25 is a 
flowchart of the manner of changing general information on an existing account, including a 
verification for accuracy. Fig. 26 depicts a process for changing a phone number and 
5 adjusting acceptance of optional features. Fig. 27 depicts a process for changing credit card 
information. Similarly, Fig. 28 depicts a process for changing recurring credit card payment 
information. Fig. 29 is a flowchart depicting a process for transferring a phone. In an 
Q embodiment of the present invention, and in order to fiuther minimize costs to the operator in 

£ the present invention, service is terminated, and an account may be flagged, within a short 

||) period of time after the beginning of the month, such as, for example, after 5 days, if the user 

Iff 

r has not in fact prepaid the service fee for the next month. 

□ Fig. 30 depicts a process of flagging, and a process of restoring flagged service 

vQ to an account. Fig. 31 depicts a process for removing a phone from a multi-phone account. 

^ Fig. 32 depicts a process of disconnecting a phone from a single phone account. Fig. 33 

15 depicts a process for dealing with frequently asked questions and updating the standardized 
Ust of frequently asked questions for call center personnel. Most call center call traffic relates 
to, for example, billing questions about specific call charges. Elimination of detailed call 
records eliminates much of the billing question call traffic and of the associated costs. Fig. 34 
is a flowchart that depicts a process for handling billing questions, in an embodunent of the 

20 present invention. 

In light of the reduced cost offering available through the use of the present 
invention, market segments in which operators of prior wireless communication systems have 
shown limited or no interest may now be targeted by the use of the present invention. For 
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example, individuals residing in households with income of less than approximately $75,000 
per year generally have not historically been a target of marketing efforts by cellular 
operators, due to poor credit risk and low likelihood of use in a manner profitable to the 
operator. Operators often require credit checks, and credit checks alone may eliminate 30 to 
60% of potential customers. Other users that are similarly neglected by wireless operators 
include, for example, new wage earners, such as users between ages 25 and 35, secondary 
income spouses, college and/or high school students, and teenagers, and other similar 
demographic groups that encounter difficulty with credit checks or long term, such as one 
year or more, service contracts. The service provided by the present invention may become 
the primary phone of the user participating in the service, particularly with respect to the 
demographic groups discussed herein above, and allows for the elimination of credit-check 
related fees to the operator. 

In order to allow for the benefits set forth herein in accordance with the present 
invention, an existing network may be converted to a capacity based network by employing 
the techniques of the present invention. Table 9 depict the assumptions and differences 
between the present invention and a typical PCS based system, which may be used in the 
conversion of a PCS based system to a system according to the present invention. 



Table 9 

Key Assumptions in Converting a PCS-Type System 
to a System of the Present Invention 



Assumption/Criterion 


PCS-Type System 


Present Invention 


Covered Pops 


1.0m 


1.0m 


Covered Area 


1,200 km sq. 


1,200 km sq. 


Cell Sites Coverage 


96 


96 
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Cell Sites Highway (between 
service areasl 


10 


0 


Minutes of Use 


325 


1000 


Busy Hour Days 


22 


24 


Percent of Calls Blocked 


12% 


8% 


Eriangs Per Subscriber 


0.030 Eriangs 


0.055 Eriangs 



Table 10 depicts some of the capital expenditure required to convert an 



existing network of the type known prior to the present invention to the business method, 
operation, and/or network of the present invention. 

Table 10 

Capital Expenditure to Convert an 
Existing PCS-Type System to Wireless 
Communication Network of the Present Invention 



PCS-Type System 


PCS-Type System 


Present Invention 


Present Invention 


Cell Sites Coverage 


96 


Additional Carriers 


155 


Highway Sites 


10 


Additional 
Optimization 


$2.6M 


Total Capital 
Expenditure 


$47.7M 


Total Capital 
Expenditure 


$33.6M 



Those of ordinary skill in the art will recognize that many modifications and 
variations of the present invention may be implemented. The foregoing description and the 
following claims are intended to cover all such modifications and variations. 
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